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(57)Abstract: 

PROBLEM TO BE SOLVED: To retrieve a similar object 
matching with user's intention. 

SOLUTION: A similarity calculating part 13 calculates the 
distance between the characteristic amount of a reference 
object that is inputted from a reference object inputting 
part 14 by a user and the characteristic amount of an 
object which is stored in an object data storing part 10, 
weights it and calculates the similarity. An object presenting 
part 1 6 presents as many objects as are designated by a 
user to the user in order of similarity. The user designates a 
similar object that, he thinks, is similar to the reference 
object among the objects. A similar retrieval standpoint 
calculating part 18 adjusts weight. The part 13 calculates 
similarity by using the adjusted weight in the same way as 
before, and the part 16 presents objects corresponding in 
order of similarity to the user. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An object similar to the reference object which is an object specified by a user out of the 
object of digitized a large number The phase where are the similar object search method which takes out 
only a certain number from the high thing of similarity, and is shown to a user, and a user inputs said 
reference object, The phase where calculate the similarity between said reference object and said each 
object by considering the weight of a similar viewpoint, and only all or the specified number shows a 
user said object as a sample object group at the high order of similarity, The phase where a user specifies 
the object considered to be similar to said reference object from said sample object group, The phase 
which re-calculates the weight of said similar viewpoint with the relation of the object specified by said 
reference object and user, The similar object search method which has the phase which calculates the 
similarity between said reference object and said each object by considering the weight of said re- 
calculated similar viewpoint, and the phase of showing a user the object of the number of cases specified 
by the user at the high order of similarity. 

[Claim 2] An object similar to the reference object which is an object specified by a user out of the 
object of digitized a large number the high thing of similarity - oh, with the phase where are the similar 
object search method which takes out only a certain number and is shown to a user, and a user inputs 
said reference object The phase which chooses a sample object group from said object, and the phase 
where a user specifies the object considered to be similar to said reference object from said sample 
object group, The phase which re-calculates the weight of a similar viewpoint with the relation of the 
object specified by said reference object and user, The similar object search method which has the phase 
which calculates the similarity between said reference object and each object by considering the weight 
of said re-calculated similar viewpoint, and the phase of showing a user the object of the number of 
cases specified by the user at the high order of similarity. 

[Claim 3] The approach according to claim 1 or 2 of repeating the actuation after the phase where a user 
specifies an object, using the object which the user was shown as said sample object group. 
[Claim 4] The approach of three given in any 1 term from claim 1 as which the initial value of said 
weight is specified by the user. 

[Claim 5] The approach of three given in any 1 term from claim 1 using the default weight beforehand 
registered when the initial value of said weight is not specified by the user as said initial value. 
[Claim 6] An object similar to the reference object which is an object specified by a user out of the 
object of digitized a large number An object data accumulation means to store the object data which are 
similar object retrieval equipment which takes out only the number in similar order and is shown to a 
user, and were digitized, A reference object input means for a user to input said reference object, An 
object selection means by which a user specifies the object considered to be similar to said reference 
object from the sample object group, A similar retrieval viewpoint count means to re-calculate the 
weight of a similar viewpoint with the relation of said reference object and the object specified by the 
user, A similarity count means to calculate the similarity between said reference object and each object 
by considering the weight of said re-calculated similar viewpoint, Similar object retrieval equipment 
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which has a similar object presentation means to show a user the object of the number of cases specified 
by the user at the high order of similarity. 

[Claim 7] Equipment according to claim 6 with which said sample object group is chosen from the 
object accumulated in said object data accumulation means. 

[Claim 8] The similarity between the object accumulated in said object data accumulation means, and 
said reference object It calculates using the weight of the default similar viewpoint beforehand registered 
into the weight or equipment of a similar viewpoint specified by the user as initial value. Equipment 
according to claim 6 which takes out only the number of cases specified by a user from said object data 
accumulation means as said sample object group, and has further a means to show a user, from what has 
high similarity. 

[Claim 9] Equipment according to claim 6 which has further a similar object selection means for a user 
to specify the object considered to be similar with the reference object in the shown object group. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the similar object retrieval equipment which searches 
and displays an object similar to the reference object specified by a user from what accumulated many 
objects (an image, voice, music, text, etc.) digitized [ catalog / the electronic museum, / electronic ]. 
[0002] 

[Description of the Prior Art] Conventionally, by calculating some characteristic quantity and 
calculating the nearness (distance) of that characteristic quantity between objects about an object, with 
this kind of similar object retrieval equipment, it asks for similarity and ranking is carried out by 
similarity. Under the present circumstances, if an object is an image, various things, such as a color tone, 
lightness, saturation, and the direction of the line in drawing, are used for the characteristic quantity used 
for quantifying an object. 

[0003] Count of distance is calculated by every [ each ] characteristic quantity (it becomes a multi- 
dimension vector) as Euclidean distance etc., considers a user's viewpoint (for example, I want to search 
a similar image object with the viewpoint that the color is alike) over similarity by making weighting the 
distance of further two or more characteristic quantity, and judges final similarity. Under the present 
circumstances, a user inputs the weight of the distance of characteristic quantity from a retrieval 
condition input means. 
[0004] 

[Problem(s) to be Solved by the Invention] It is unclear for a user how many which characteristic 
quantity should be considered by being compounded, although specifying with a retrieval condition 
input means is possible when the user understands his retrieval viewpoint for which characteristic 
quantity is hit and a user's retrieval viewpoint is generally expressed with the similar object retrieval 
equipment by the above conventional similarity count by various characteristic quantity. Moreover, the 
special knowledge of media processing is required for every type of how each characteristic quantity is 
extracted and an object, and assignment of weight had the problem of being difficult to the general user. 
[0005] The purpose of this invention is to offer the similar object retrieval equipment with which the 
similar object suitable for an intention of a user is searched. 
[0006] 

[Means for Solving the Problem] The phase where, as for the similar object search method of this 
invention, a user inputs a reference object, The phase where calculate the similarity between said 
reference object and said each object by considering the weight of a similar viewpoint, and only all or 
the specified number shows a user said object as said sample object group at the high order of similarity, 
The phase where a user specifies the object considered to be similar to said reference object from said 
sample object group, The phase which re-calculates the weight of said similar viewpoint with the 
relation of the object specified by said reference object and user, It has the phase which considers and 
calculates the weight of the similar viewpoint re-calculated in the similarity between said reference 
object and said each object, and the phase of showing a user the object of the number of cases specified 
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by the user at the high order of similarity. 

[0007] A user is specifying the object considered to be similar to a reference object, and reads the 
viewpoint over a user's similarity in a sample object group, and this invention adjusts weight, is 
searching and makes it possible to search the similar object which suited the intention of a user. 
[0008] The phase where, as for other similar object search methods of this invention, a user inputs a 
reference object, The phase which chooses a sample object group from said object, and the phase where 
a user specifies the object considered to be similar to said reference object from said sample object 
group, The phase which re-calculates the weight of a similar viewpoint with the relation of said 
reference object and the object specified by the user, It has the phase which considers and calculates the 
weight of the similar viewpoint re-calculated in the similarity between said reference object and each 
object, and the phase of showing a user the object of the number of cases specified by the user at the 
high order of similarity. 

[0009] This similar search method is chosen from the objects which had the sample object group 
accumulated. 

[0010] According to the embodiment of this invention, the actuation after the phase where a user 
specifies an object is repeated, using the object which the user was shown as said sample object group. 
[001 1] According to the embodiment of this invention, the initial value of weight is specified by the 
user. 

[0012] According to the embodiment of this invention, when the initial value of weight is not specified 
by the user, the default weight registered beforehand is used as initial value. 

[0013] An object data accumulation means to store the object data by which the similar object retrieval 
equipment of this invention was digitized, A reference object input means for a user to input said 
reference object, An object selection means by which a user specifies the object considered to be similar 
to said reference object from the sample object group, A similar retrieval viewpoint count means to re- 
calculate the weight of a similar viewpoint with the relation of said reference object and the object 
specified by the user, It has a similarity count means to consider and calculate the weight of the similar 
viewpoint re-calculated in the similarity between said reference object and each object, and a similar 
object presentation means to show a user the object of the number of cases specified by the user at the 
high order of similarity. 

[0014] According to the embodiment of this invention, said sample object group is chosen from the 
object accumulated in said object data accumulation means. 

[0015] According to the embodiment of this invention, the similarity between the object accumulated in 
said object data accumulation means, and said reference object It calculates using the weight of the 
default similar viewpoint beforehand registered into the weight or equipment of a similar viewpoint 
specified by the user as initial value. From what has high similarity, only the number of cases specified 
by a user is taken out from said object data accumulation means as said sample object group, and it has a 
means to show a user. 

[0016] According to the embodiment of this invention, a user has further a similar object selection 
means for specifying the object considered to be similar with the reference object in the shown object 
group. 

[0017] Thereby, weight is re-calculated, and similar retrieval can be repeated and can be performed. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0019] Drawing 1 is a flow chart in which the block diagram of the similar object retrieval equipment of 
the 1st operation gestalt of this invention, drawing 2 , and drawing 3 show actuation of this operation 
gestalt. 

[0020] The similar object retrieval equipment of this operation gestalt is an object Obi, and Ob2, 
Obm. The object data accumulation section 10 which is storing the digitized object data, The 
characteristic quantity calculation section 1 1 which calculates the characteristic quantity of an object, 
and the characteristic quantity storing section 12 which stores it, The similarity count section 13 which 
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calculates distance from characteristic quantity, and calculates similarity with a reference object by 
considering the weight of it and a similar viewpoint, The reference object input section 14 for a user to 
input a reference object from the outside, The weight specification part 15 with which a user specifies 
the weight of the similar viewpoint 0 fa****** sake for the similarity between objects, The object 
presentation section 16 for showing a user an object, The similar object selection section 17 for a user to 
specify the object considered to be similar with the reference object from the shown sample object 
group, It consists of the similar retrieval viewpoint count section 1 8 which re-calculates the weight of a 
similar viewpoint, and the transient-data are recording section 19 which accumulates the intermediate 
result temporarily. 

[0021] Next, the flow chart of drawing 2 explains actuation of this operation gestalt. 
[0022] Object Obi Characteristic quantity Obi 1 and Obi 2, Ob In, and object Ob2 Characteristic 
quantity Ob21 and Ob22, Ob2n, the characteristic quantity Obml and Obm2 of Object Obm, 
Obmn are beforehand computed by the characteristic quantity (n is number of classes of characteristic 
quantity) calculation section 1 1, and are stored in the characteristic quantity storing section 12. 
[0023] First, a user inputs the presentation number of cases of a reference object and a similar object 
from the reference object input section 14 (step 21). Next, the characteristic quantity VR 1 of a reference 
object, and VR2, VRn It calculates by the characteristic quantity calculation section 1 1 (step 22). By 
next, the similarity count section 13 The characteristic quantity Vkl, Vk2, Vkn (n is the class of 
description) of Object Obk (k=l-m), the characteristic quantity VR 1 of a reference object, and VR2, 
VRn The distance dkl for every class of characteristic quantity of a between, and dk2, dkn It 
calculates. Furthermore, it is the initial value wl-wn of the weight of a similar viewpoint about these. 
Weighting is carried out, for example, they are wl / dkl+w2 / dk2+... +wn / dkn Similarity is calculated 
like (step 23). Next, from the high thing of similarity, the object corresponding to it is taken out from the 
object data accumulation section 10 by the object presentation section 16, and a user is shown only the 
number of cases specified by a user (step 24). In addition, the distance data dkl, and dk2, dkn It is 
kept by the transient-data are recording section 19. A sample object group is obtained above. Next, a 
user specifies the object which he regards as similar to the reference object by the similar object 
selection section 17 from a sample object group, and retrieval is requested (step 25). Next, the weight of 
a similar viewpoint is re-calculated by the similar retrieval viewpoint count section 1 8, and the relation 
between a reference object and the object specified by the user adjusts (step 26). 

[0024] Drawing 3 is the detailed flow chart of step 26. First, a queue is emptied (step 31). Next, distance 
dl, and d2, dn It sorts in small order and puts into a queue (step 32). Next, it is characteristic quantity 
Vi to order with this small distance. It is weight wi so that the receiving weight wi (0<wi <=1) may 
become small. It sets up (steps 31-37). The decreasing function F for a weight setup can consider F(wi, 
cnt) =(n+l-cnt)/n (n is the number of classes of characteristic quantity) etc. Newly set-up weight wi The 
similarity count section 13 is passed. 

[0025] the weight wl and w2 which incorporated the distance data dki (k=l-m, i=l-n) stored in the 
transient-data are recording section 19 in the similarity count section 13, and was newly set up, and ... 
wn - using ~ similarity wl/dkl+w2/dk2+ ... +wn / dkn (k=l-m) is calculated (step 27). A user is shown 
by the object presentation section 16 at the last the object corresponding to order with high similarity 
(step 28). 

[0026] Thus, the processing from step 25 is repeatable by making the obtained object into a sample 
object group. 

[0027] In addition, when a user does not specify the initial value of weight, the default weight value 
beforehand registered into equipment is used as initial value. 

[0028] With the above operation gestalt, although the first sample object group was obtained by 
processing of steps 21-24, an object can be chosen as random from the object accumulated in the object 
data accumulation section 10, and it can also use for a sample object group. 

[0029] The block diagram of the similar image retrieval equipment whose drawing 4 is similar object 
retrieval equipment of the 2nd operation gestalt of this invention, and drawing 5 are the flow charts 
showing the actuation. 
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[0030] The data accumulation section 40 which the similar image retrieval equipment of this operation 
gestalt accumulates the image data II, 12, 1100 of 100 affairs, and stores characteristic quantity data, 
The characteristic quantity calculation section 41 which computes the characteristic quantity (a color 
tone, lightness, saturation) Vkl of image data 11-1100, Vk2, and Vk3 (k=l-100), and is accumulated in 
the data accumulation section 40, The similarity count section 43 which calculates distance from 
characteristic quantity, and calculates similarity with a reference image by seasoning it with the weight 
of a similar viewpoint, The reference image input section 44 for a user to input a reference image from 
the outside, Image presentation and the similar image selection section 45 to display the weight 
specification part 45 with which a user specifies the weight of a similar viewpoint, and a similar image 
on a user, and for a user choose an image from the inside, It consists of the similar retrieval viewpoint 
count section 48 which re-calculates the weight of a similar viewpoint, and the transient-data are 
recording section 49 which accumulates the intermediate result temporarily. 

[0031] A scanner can be considered as an example of the reference image input section 44. The picture 
and photograph which were printed by paper with the scanner can be incorporated. Moreover, 
incorporating image data from other sites is also considered via a network. Moreover, it is also 
considered that a user inputs the sketch of most images to search on that spot, and makes it a reference 
image by thing like a drawing tool. 

[0032] When a user does not specify the initial value of weight, the default weight value beforehand 
registered into equipment is used as initial value. Here, the case where a default is used is explained. It is 
referred to as wl =w2 =w3 =0.5 as a default. 

[0033] Next, the flow chart of drawing 5 explains actuation of this operation gestalt. 
[0034] The characteristic quantity (a color tone, lightness, saturation) Vkl of image data 11-1100, Vk2, 
and Vk3 (k=l-100) are beforehand computed by the characteristic quantity calculation section 41, and 
are stored in the data accumulation section 30 with image data 11-1100. 

[0035] First, a user inputs the display number of cases "ten affairs" of a reference image and a similar 
image from the reference image input section 44 (step 51). Next, characteristic quantity [ VR / VR, 
VR 12 /, and / 3 ] 1 of a reference image It is calculated by the image characteristic quantity calculation 
section 41, and is stored in the data accumulation section 40 (step 52). next, the similarity count section 
43 - characteristic quantity [ VR / VR, VR 12 /, and / 3 ] 1 of the characteristic quantity Vkl of image 
data 11-1100, Vk2, Vk3 (k=l-100), and a reference image The distance dkl of a between, dk2, and dk3 
(k=l-100) are calculated. Furthermore, they are these The initial value wl of the weight of a similar 
viewpoint, w2, and w3 Weighting is carried out and they are wl/dkl+w2/dk2+w3 / dk3. Similarity is 
calculated like (step 53). Next, from the high thing of similarity, only ten specified by a user, the image 
data corresponding to it is taken out from the data accumulation section 40 by image presentation and 
the similar image selection section 45, and is displayed (step 54). In addition, the distance data dkl, and 
dk2 and dk3 It is kept by the transient-data are recording section 49. 

[0036] Next, a user specifies the image which he regards as similar to the reference image by the similar 
image selection section 45 out of the image currently displayed, and re-retrieval is required (step 55). 
With this operation gestalt, it chooses from the browser as which the result was displayed by clicking 
directly the image considered to be similar. Next, the weight of a similar viewpoint is re-calculated by 
the similar retrieval viewpoint count section 48 (step 56). The procedure of a re-calculation follows the 
approach of drawing 3 . Distance dl, d2, and d3 is set to 3, 1, and 2, respectively. The "lightness" which 
is the 2nd characteristic quantity will say that this is the nearest by the reference image and the image 
which the user specified. That is, a user can read wanting to search a similar image with the viewpoint of 
"lightness." Then, weight is reset as follows. It will be set to w2 =1, w3 =2/3, and wl =1/3 if F(wi, cnt) 
= (4-cnt) / 3 are used as a decreasing function F for resetting. Next, this new weight wl, w2, and w3 A 
value is used and they are similarity wl/dkl+w2/dk2+w3 / dk3 to each image by the similarity count 
section 43. It is calculated (step 57). At this time, that by which the distance data dkl, dk2, and dk3 (k= 
1, 100) are stored in the transient-data are recording section 49 is reused. The image data 
corresponding to order with high similarity is displayed on the last by the image display section 45 (step 
58). 
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[0037] By this, priority will be given to some extent to what has near lightness, and it will be searched. 
[0038] A user can repeat the processing from step 55 by specifying what is considered to be similar out 
of the result displayed further. 

[0039] It is specifying the object which can be regarded as a user being similar according to this 
operation gestalt, and it becomes possible to search the similar object which suited the intention of a 
user. 
[0040] 

[Effect of the Invention] It is effective in the ability to search the similar object suitable for an intention 
of a user by this invention's being specifying the object which can be regarded as the user being most 
similar to the reference object, and searching by adjusting a similar viewpoint from the sample object of 
the shoes shown first, as explained above, and showing a retrieval result. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the similar object retrieval equipment of the 1 st operation gestalt 
of this invention. 

[Drawing 2] It is the flow chart showing actuation of the operation gestalt of drawing J, . 
[Drawing 3] It is the detailed flow chart of step 26 in drawing 2 . 

[Drawing 4] It is the block diagram of the similar object retrieval equipment of the 2nd operation gestalt 
of this invention. 

[Drawing 5] It is the flow chart showing actuation of the operation gestalt of drawing 4 . 
[Description of Notations] 

10 Object Data Accumulation Section 

1 1 Characteristic Quantity Calculation Section 

12 Characteristic Quantity Data Storage Section 

13 Similarity Count Section 

14 Reference Object Input Section 

1 5 Weight Specification Part 

16 Object Presentation Section 

17 Similar Object Selection Section 

1 8 Similar Retrieval Viewpoint Count Section 

19 Transient-Data Are Recording Section 
21-28, 31-37 Step 

40 Data 

41 Characteristic Quantity Calculation Section 

43 Similarity Count Section 

44 Reference Image Input Section 

45 Weight Specification Part 

48 Similar Retrieval Viewpoint Count Section 

49 Transient-Data Are Recording Section 
51-58 Step 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 



[Drawing 5] 
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Vs.? bcommzx vmiMi&.m£.con&$:mnth 
mt . 

ms^mf^x. 9 v tffie#^7^'x 9 hmvmm. 
miffiMmztitznwm&nnfrZiimixtm-t 

mm^zx-oxi^titzimm7' ; J^9 hi. mm 

xthffitffi. 

mm^^Ltz^vj^ bxh&^mt?" 

*>» t> hmtzim 0 as lt flfB^tsts-r hmmr 

itx?b®m-mx°h->x. 

msem-ris* 9 h zmm^tfAirtirngt . 

msftyrwfi'x. ? hm^-msm-m*. 9 b 
izmu ix^ht &btn $7' /i 9 b mm^tm^ 
-t&mt. 

fflg&mfi?* 9 b fcfflffi^CJ: -?Xi%fcZtltz*7- 

ffflESBfttTVx 9 b t#^yy'x 9 b |B|05jHfclS£1& 
fc. 

fW*CJ:oT^$^d«^^^x^ h$r, £ft 
x?M*SR#8c. 

[if*3i3] mmizm*ztitz*7-i;*7bmm 

y->T/lX7"=Jx.7b%tt UTfflV\ HIV 3.9 b^m 
tz\i.2tm^ ! A. 

{%tmA ] mim^mmmmm^z j ^tus 

n*iii*^3w^-ftL^nsfE««o*ffi. 
[ ti*« 5 ] mia^Mt^ offl# t «k -5 x m. 



[if*IJ6] T^/HkS^Jt^RW^y'x^hW 

mm&wsMittfVx? bxfo&mm? 

i>^9 b ^$11^7^*9 hfc. a<HLT^4*t 
fcSStoeJtK 0 tiJ LTfM#tc^-tl»W^^7'^x 9 

btmmmx-fo^x. 

T^^Mt^titz^y^x^bT-^iwmi-i^y^ 

x?hr-*«S#&fc. 

TVx^hAfl^&fc. 

t/r^^y* 9 bff*^frfe#^7"xx ? h ta 
^^Vx^hiM^iafc. 

mmi / z£-?xm%.ztitzftm*7V±? h?r, « 
«<o»^«tipjffl#t:a^rsffl«i*^yx ^ bm^ 

7'y'x ^ hr-^WS^aCWtSfLTV^^^'x 7 

?fiti^*7"yx? hi;ltfie#^7'Vx?' bfflvM 

ws& . fjffl#t J: -5 xmfeztitzm.$m&com?>-&tz 

0*>^>, fiJffl**^gL^^ittHtrl5^7>x^ bT 

~9mm^m^mi^yrm7'v^bmb lxm 

#^7>'x^ btmXLXUht&hti&ytT' 
i>x ^ h SJ^-ifcAWSHH^-^^'x 9 bmw^m 

s & . if* 1 ! 6 1 mcomw. . 

[0001] 

f ra#a**i5e u^#ss^7'y x ^ b tjaa uz^7'=Jx 
9 b mm ixmi-mimyjx 9 vtozsmzm 

[0002] 

mmm)®:*. zcomvmm7 ; j±9b®mm 
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[0003] mmmmi. m*evm*. (mjt<9 

WW=3rS ) mzj--9 U >y KESfk LTftffSft, 

^li*t-m(0H^7'yx^ hfctfBRU:^) 
UT, f»W^iHtt£^IIIri-6J:5fc&-' , 0*S. 1 

[0004] 

m.9fmzximmy ; J^9 hmmmwvte. mm 
**, i mmmi&v mmmmz^tz %> m^n* ~> x 
v^*&ii, «i*ftttA*#STfts&t * i t mmx 

Sits t> <o<oa^t:*-5 T v ^X . 

HOST'S) 0, HR*!lffl#fct±. fi»W*ggttffl»C 

[000 5] *f6BB<0BW(±, fflffl#WS0fc£"»fc» 
fcW-TV'x ? b &«BR1- IIM/y'i 7 Mft*§£fi£ 

[0006] 

H*3?*i£14. #-^7Vx^ b£fiM£A9J]-fl>& 

Ht . mie#^7'^x ? b tfria^y^x ? bH<o 

x ? b Sr»iJK^i«HIt£T *fcfcHg£S*ufcRiW 
fiffE-^T^^x? Mfffc Lxm%%£&tft&® 

x ? b WHKLT k.MbtiktfV s. 9 b SrfiJffl* 

*>S*£Btt#t SKBi: - ME«^7'>'x ? h ilif 
lE#*7Vx? MaoffittUS*, ffftilte*ifcSHM&£ 

[0007] xsmt. mm^myrmyj^ 9 b 
hSrs^-scifcT, m%comAmzfttm&m 



[0008] ^jfcoffico^w ?Vx 7 MjQdrifc 
(4. #^7'vx^h^fijffl^* i A^-ri»M§fc, miE 

Pit. mm-yriv^yj^ hm^mmmy^ 
[ooo9] ttWtoMJm^ txr/w^s^h 

S*WSSiut3r^*x^hO+*»fea!S?'t6t»T* 

[0010] *5ffiH«5Q(0BKt:iii{i. fflffls&KSt* 
SftfcjJ-TV'x 9 b &fi]fE-9-yr;^7Vx ? bffk I 

[0011] *m<vmmmizxmf, mwwmm 

[0012] *»WSaBBWt:«J:Wf. S^coWffl 

[0013] #3fflftOS»R:*7'S'*x ? b^^«(4. T 
^^/WbSiifc*^^* x ^ hf-^SMWW^* 
hr-^WK^at . fiJffl#* s ME#S3^7Vx^ h 

wfitx. 9 vmt^mmm7=j^9Y\zmxLx 

x ^ KMiRmt , fflE#B3^7-^x ^ h t , fW*^ 

fi^^nn-»-ti»»^ii^tt^st. friE#Hs^- 
7>'x ^ b t #^7>'x ^ b laofflitisfc . fffmsti 

fc , i ^T^g$ix^ttiC^7Vx 9 h S: . 

fflitujEwa v«tfw*t^-ti»«^7"^x ? b^ 
[0014] ifwmmmmzxfiu. mm^riv 

^yi? bff^". tulE^7Vx^ hf~9Wi^mz 

m&tix^h*7'i?x9hfrt>wmtii, 
[0015] ^wnnmimnizxtLtt, mti^y'y^ 
9 bT~9^m^mzm&tLx^h*y"i>*9 htm 
immyvx.9 vwwmws.*. mmmzx^xm^. 

tv^T7^^bco«ii^s^^wat t-cfflv^ 

^'(tfffE^7"^x ^ br-^#«#S^^fifB-t^7° 
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[0016] *fisHHoiafcJB*t iixtr , fw#*\ a 

*Sftfc:*:7V*x? MSW*T, tl^/y'xntl 

iM7'yi ? haiSMi: * $ tsfrr & . 

[0017] J; 0 N S»£Wff* LTJIHMftS* 
[00 18] 

i?&mmmmm] act. #$6^<o£tt<ojB!Bfc:^ 

[ o o 1 9 ] Hi ii*&nj!<oss i commmmmu*? 
is*7h®mmwcoffifm. 112. H3a*^M^ 

[0020] 9 mmmw. 

{i. ^/y'l^bOb, , Ob 2 , • ■ ■ , Ob,„ (Or 

tf»T6!i*8a»aj«i its ^&ffi«rts!ma*« 
&mws&mm it. mmt>K ssrw-tvx? m> 

?h^^A7J^I>£tocO#!!B:*7xx? bATJgtfl 4 

t. mm^nm^wmtmwsmRjSMmm 

[ 0 0 2 1 ] JRC. :*3a^lB«»ft£BI2tfm0fc 

J: 9 

[0022]^yyi?bOb, WffllObu, Ob 
12 , • ■ ■ , Ob ln , ^y's^hOb, cO^MOb 
21 , Ob 22 , • ■ ■ , Ob 2n> ■ • ■ . ^y*? hO 
b B C0#ja*Ob ml , Ob (! , ■ ■ ■, Ob,„i>'(na 
^aSoSBKOjR) «F8«*ajSl Uz£~?Xfohfrt 
**ai3*u 2tffitt3iiTV^. 

[ 0 0 2 3 ] £~f. fijffl#(i#^7^x ? bATJgfl 1 
4*»S>#B8#7>'*x7 hfc, JHfcUJ-TVx? hc08S*# 
ISc£A7J-f £ (Xf»/72 1 ) . #^7">>'x^ 
h<7)#8*VRi , VRj , • • • , VR n iWBHUf- 

itisi ltiotuws (xr-y r2 2) . &c ma. 

*tt*»l 3lz£<9. *7Vx?hOb„ (k = l~ 
m) <D#$[*V hl , V k2 , ■ - ■ . V kn (nliffl&<7M 
fSL) tfltT'yxn^ilVR, , VR, , • • 
• , VR„ OTBO^FaftWfflB^iaidk, , dk 
, , ■ ■ ■ , dk„ £ft*U Sfet=iixfe*3Hftl«^i 



/dkj + w 2 /dk 2 + ■ ■ ■ +w„ /dk„ CO J: o 

t,zm.vmmmzti& u-r-y723) . mz. mm. 

J£-Tl>5f7'^x^ Yifitfi/^ YWr^l b\,z£~>X 
^yx? hT-^^SSl 0^Ktfi£i"U 
JtSSilS (Xr-v 7°24) . lEKf-^dk 
, , dk 2 , ■ ■ • , dk„ li-«f-?I»»l 9tc 
ft* 3fU>. &±T'^y7VU:*7Vx? hP##4>ii 

&. act* fijffl#(i. ■*rv7m7 i Js.9\>mpt>. § 
mmmtz Uf?r2 5) . kk, swRj^f^tt- 

1 8 1 i -s T . #.W7yi 9 h fc f PB#fc =fc-?T 

*£SffffU Sftt*. Ur'y7°2 6) . 
[ 0 0 2 4 ] 0 3 fix r -y 7° 2 6 <mM%mmXh 

s. t-t. *z.-zmzt& (xf-7 7-3 1 ) . mz. 

WMd l , d 2 , • • • , d„ £/h£^JI£7-hU 

^^.-izxtii (xf "/T3 2) . mz. zrtsmwb 

SV^Mt, #mfiVi tC$tt*fi*Wi (0<Wi g 
1 ) < J: 3 tS»Wi * ( Xf -y 7° 

3i-37)„ mmfccotztboym-Mmw-ztm 

F( Wi , cnt) = (n+l-cnt)/n (nlift 

mtmm 1 3 tas . 

[0025] MiiKKft*^ 1 3f tt, -B#T-^Sffig|5 
19fc«tt3;fvO>S!BliT-*dki (k = l~m, 
i = l~n ) SfffcKSSiJSnfcfi^w, , 

W 2 , ■ ■ ■ WnfcfflVVtSffiRKW! /dk, +w 2 /d 

k 2 + • • ■ +w n /dk„ (k=l~m) A s lf-*$il 
!> (x^>y7'2 7) . ft»t. MQJMtfm^imzttm-f 
hUfVs. 9 vm-fifx. 9 t*35 1 6 K J: DfiJffl* 
tJISSiX* Ufv728) . 
[002 6] l<7)£ol,ZlXftt>tltt7'i;x.?b$:-? 

[ 0 0 2 7 ] 3nK fW^*^cOWffl$:^g5r L=5r 

[0028] W_h^»ET'ii. XT772 1-2 4 

<nm%xwii)<ny->7°)vx7'y ; x7 vmintztK 
h*^Mitt"5y^W7yx^ bSrJM^ ifyr 

[0029] 04{i*5ffiB<O®2<OSQBg!B<^H(EUi-^ 
^*x^h»StS^*6WiR«««B*SI{l^fl»JS0^ H 

5{i-?-«i)#S:^-t^tLiat"$)S . 
[0030] #ilM^cD«B&1^gS<i. 1 0 0 
ffcOBfcr-* 1 1 . 1 2 , ■ ■ ■. Iioo^«^L-s^ 



(5) 



ftBPF 10-154149 



I,~Iioo^f«* (fcw* Vk > • Vk 

2 , vk 3 (k=i-ioo) **aju T-twm 
4 0Kwtt&«f8awaj*4 1 fc, «aM*»^»BiK* 

ttttU. ^Mci(«^«^»WLT#!«fefc<0 
afcUmiOT*aflsUSfra»4 3 fc . *iJffl###SSIi 

mtf, mum^<r>M^m^ttm^&34 5 fc, 

fc. +H*ia*-««t*IHLTfi<-«rT-^*«» 

[0031] mmmi&AJj^iAcDMt ltx**t# 

%*.t>H&. x^rfcJOffifcfflfflSftfc*^** 
JRO&tKIfctfr&S. *-yhV-^tfi*t 

$^U^B$^*ft«x^'v^£A 
^ LT#!lBii&fc-f & £>*iS . 

[00 32] *lJffl##m<OWffi£*E§££ LSrfrofc 

fflH6%&&SMH'tS. f7t^Mi Uw, =w 2 
=w 3 =0. 5ft&. 

[ 0 0 3 3 ] act. *3at0»JBOlMPt05<o8(tfiHt: 

[00 34] MRr-* Ii~Iioo^#«» <fiW^ 

Jg. 32J£) Vk, , Vk 2 , Vk 3 (k=l~l 00) 

3 0 fcB$T~? 1 1 — I ioo t fcf8$$*l 

[0035] if\ fflffl#i±#SSBH«A:*ja54 4*>fc# 
JHMfcfc. a«B««S*ft» r 10ftj £Afrtl> 

(^f775 1 ) . &fc. #jra«*a#8«tvR 1 , v 

R 2 , VR 3 !^«BS«^«4 1fcJ:9ft*3*i* 

T-^*Hf»4 0t:f&lrtSfLS Ut"/7°5 2) . & 
fc. Bfl!U£tttKP4 3fcJ:'K Mfcr-* 1 1~ I ioo*> 
^fSMVk! , Vk 2 , Vk 3 (k=l~100) fc# 
BaHIROWSaVR! , VR 2 , VR 3 WlSJWEKdk 

, , dk 2 , dk 3 (k=i~ioo> mm, 

izztibtmiMtiitoMfrnWMB.v'i . w 2 , w 3 t" 
fi&ttitLT. w,/dk, +w 2 /dk 2 +w 3 /d 
k 3 VXit&mtfttXiStLb Uf?753) . & 
fc, SHKKW»v^t,«*»fe, *iJffl#*^£LfclOfr^ 

S?a54 5tJ:oTT-^*»ai54 0A>tlROtBS<t. « 
jpSftS (Xf--x7°5 4) . EBr-^dk! , 
dk 2 , dk 3 (;^HST-:?**S4 9fc»S3*l*. 
[0036] ftfc, fijffl#i±. S^Sfl.TV^B«<0+ 



fRB«^S4 5KJ:0*l£t, B«**S«1-4 U 

T7T5 5 ) . ^mmmxu. m&$fr%t&.7j 

Wfrb. mULX^l fc,B;b;h.£B«*fiJ£? 'J -y ? 
t § £ fc fc J: 0 4 . & t . SflMftSH&SfffcS 4 
8fci9ffl<R«jSwfi**SW«^4 Urv7'5 
6) . WW<^HH:03*>2r8;fc8!'3. SEgldi, 
d 2 , d 3 £*ti?ti. 3, 1, 2fc-T6. -TfitttSSHB 

& t jfijffl#«ffisg utn* fc Tiiss 2 *>ft8*ra & 

•"HBKj ^'-W^fcv^dfcfc^rl.. *?t 9. fW# 
fi fc^3«j£t1HiKwB*£^Lfc^fcv^ 
d fc . * ^ T&cOi 3 fcfi^SrBiSe-t 

4. HtftS<0JtftO*iJ^8RFfc LTF (Wi, c n 

t) = (4-cnt) /3£ffl^l>fc, w 2 = 1 , w 3 

= 2/3, w, =i/3fc*s. &fc. iWffL^S* 

w! . w 2 . w 3 <nm^xmxm\m&4 3\,z£V) 
mmznhxwm^, +w 2 /dk 2 +w 

8 /dk 3 mn^iih (Xf-y7°5 7) . ^cOfc^Sg 
Hr-^dk! , dk 2 , dk 3 (k=l, ■ ■ -, 1 
0 0 ) tt-B§r-**»ffi4 9fc«tt§*lTV^t,W# 
WWSil*. ftftfc. »XK^ft^)Ifc^«-tl>Bffi 
T-^flWRfKH^ 5fc«^SilS (Xr-/ 7" 5 
8) . 

[0037] -ItLfci 0 , H3ft4*igv^t,C0***SSKft 

^S^T^S^I.^fcfc^^. 
[0038] $ fcfcj^ 3 £> 

« LT ^ S fc ,B*>tL S fc W^^S-t «> i fc T'Xf "/ r 

5 5frc>co>mm y )mzttfx%z>, 

[0039] *»I(:J: 0 . ifljffi#l±, fflWfcSi 
1,^7^^ htlgS-f SifC. fiJffl^cOSHfcJ)^ 
fcaflSUr^^'x ? i fc j&fiTffifcSrS . 

[0040] 

IffflH^lft] UUil^t^iofc, *5KHi±, »*Jfc 

^$a/tv^<-9^-9-y7°;^7'>-x^ fiJffl 
%mm7^x 9 Y fc-#« LT v ^ fc Si £ 

yx ^ h £j&£ts ; fc t> ix . mm 

tftw ^sassta^tscifcfcio. wjwosh 

fc^-3fca«W^^*x ^ b & * fc v ^ S!)S* S S) 

s. 

[EnBoi»*4iftW] 

[Hi] #$si3!<os i comfflmcommy'^* 
mm<nm$mx'hh . 

[H2] HlO§a^JBOlM^**rttS^H"C*)l>. 

[03]ia24 1 ^X7 : -'y7°26 <7)l¥*ffl*^HT"*> l> . 

[H4 ] *wm%2<DmmmcDMm7'Vx7 m» 

[05 3 04«saifc»JB<o»^*S^£h.0'r*l). 

10 ^^'inf-^iis 

1 1 #$tsif 
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1 2 mSr-?f§M 

1 3 mwmmu 

14 imtfVs.vvMiu 

1 5 S»ft£95 

16 tf7So:?hSijSS 

17 suHJi-r^'x ^has?» 

19 -^fT-^*HB» 

21-28, 31-37 Xf-yT 



5 8 Xr-yT 



[HI ] 




( rate) 
I 



E 



3 f^=;xi'HOb ll (k=1~m)ro»«SVk„Vfe.,-,Vk„ 

E*dKi.dta,-.dkn*et-*U 
««l*wi/dki+v»s/dke+-»+Wn/dk«*tt-* 



I cnt <- 0 I 



(7) 



WW 10-154149 



I /4 1 



43 J Sif}g£* 



,49 



t 



H*--5 I. - h«KD»«aVki,Vk z .ViaCk=1 ~ 
dki.dk!,dka*»*U 

HUBflvih/dkHWdke hwi/dK,,sa-» 



( ST ) 



